Environmental Consequences

- 43.1.9 Public and Occupational Health and Safety

This section describes the radiological and hazardous chemical releases and their associated impacts resulting
from either normal operation or accidents involved with the pit disassembly/conversion facility, whose activities
are common to the Pu disposition alternatives. The section first describes the impacts from normal facility
operation at each potential site, followed by a description of impacts from facility accidents.

Summaries of the radiological impacts to the public and to workers associated with normal operation are
presented in Tables 4.3.1.9-1 and 4.3.1.9-2, respectively. Impacts from hazardous chemicals to these same
groups are given in Table 4.3.1.9-3. Summaries of impacts associated with postulated accidents are given in
Tables 4.3.1.9-4 through 4.3.1.9-9. Detailed results are presented in Appendix M.

Normal Operation. There would be no radiological releases associated with the construction of the pit
disassembly/conversion facility at any of the sites analyzed. Construction worker exposures to material
potentially contaminated with radioactivity (for example, from construction activities involved with existing
contaminated soil) would be limited to assure that doses are maintained as low as reasonably achievable.
Toward this end, construction workers would be monitored as appropriate. Limited hazardous chemical releases
are anticipated as a result of construction activities. However, concentrations would be within the regulated
exposure limits. During normal operation, there would be both radiological and hazardous chemical releases to
the environment and also direct in-plant exposures. The resulting doses and potential health effects to the public
and workers at each site are described below.

Radiological Impacts. Radiological impacts to the average and maximally exposed members of the public
resulting from the normal operation of the pit disassembly/conversion facility at each of the sites are presented in
Table 4.3.1.9-1. The impacts from all site operations, including the new pit disassembly/conversion facility, are
also given. To put operational doses into perspective, comparisons with doses from natural background radiation
are included in the table.

The dose to the maximally exposed member of the public from annual pit facility operation would range from
1.5x10™ mrem at NTS to 0.014 mrem at ORR. From 10 years of operation, the corresponding risks of fatal
cancer to this individual would range from 7.6x10°1%t0 7.0x10°8. The impacts to the average individual would
be less. As a result of annual facility operation, the population dose would range from 2.9x10™ person-rem at
NTS to 0.12 person-rem at ORR. The correspondin§ numbers of fatal cancer in these populations from 10 years
of operation would range from 1.5x10° to 6.0x10°%.

The dose to the maximally exposed member of the public from annual total site operations are all within the
radiological limits specified in NESHAPS (40 CFR 61, Subpart H) and DOE Order 5400.5, and would range
from 1.1x10° mrem at Pantex to 3.2 mrem at ORR. From 10 years of operation, the corresponding risk of fatal
cancers to this individual would range from 5 5x107 to 1.6x10°3. The impacts to the average individual would
be less. This activity would be included in a program to ensure that doses to the public are ALARA. As a result
of annual total site operation, the population doses would be within the limit in proposed in 10 CFR 834, and
would range from 4.0x10-3 person-rem at NTS to 44 person-rem at SRS. The corresponding number of fatal
cancers in these populations from 10 years of operation would range from 2.0x107 t0 0.22.

Doses to onsite workers from normal operations are given in Table 4.3.1.9-2. Included are involved workers
directly associated with the pit disassembly/conversion facility, workers who are not involved with the pit
disassembly/conversion facility, and the entire workforce at each site. All doses fall within regulatory limits.

The annual dose to pit disassembly/conversion facility workers is site-independent and would be 200 mrem to
the average facility worker and 83 person-rem to the entire facility workforce. The annual dose to the average
noninvolved worker would range from 2.6 mrem at ORR to 32 mrem at SRS. The annual total dose to all
noninvolved workers would range from 3.0 person-rem at NTS to 250 person-rem at Hanford. The annual dose
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Table 4.3.1.9-2. Potential Radiological Impacts to Workers During Normal Operation of the Pit

Disassembly/Conversion Facility

Receptor Hanford NTS INEL Pantex ORR SRS
Involved Workforce®
Average worker dose (mrem/yr)® 200 200 200 200 200 200
10-year risk of fatal cancer 8.0x10* 8.0x10¢ 8.0x10* 8.0x10* 80x10* 8.0x10*
[Text deleted.]
Total dose (person-rem/yr) 83 83 83 83 83 83
10-year fatal cancers 0.34 0.34 0.34 0.34 0.34 0.34
[Text deleted.]
Noninvolved Workforce®
Average worker dose (mrem/yn)® 27 5.0 30 10 2.6 32
10-year risk of fatal cancer L1x10%  2.0x10° 12x10* 4.0x10° 1.0x10°  1.3x10™
[Text deleted.]
Total dose (person-rem/yr) 250 3.0 220 14 44 226
10-year fatal cancers 1.0 0.012 0.88 0.056 0.18 1.9
[Text deleted.] '
Total Site Workforce4
Dose (person-rem/yr) 333 86 303 97 127 309
10-year fatal cancers 1.7 043 1.5 049 0.64 1.5
[Text deleted.]

3 The involved worker is a worker associated with operations of the proposed action.

b The radiological limit for an individual worker is 5,000 mrem/year (10 CFR 835). However, DOE has also established an
administrative control level of 2,000 mrem per year (DOE 1992t); the sites must make reasonable attempts to maintain worker

doses below this level.

¢ The noninvolved worker is a worker onsite but not associated with operations of the proposed action. The noninvolved

workforce is equivalent to the No Action workforce.

9 The impact to the total site workforce is the summation of the involved worker impact and the noninvolved worker impact.

[Text deleted.)
Source: Section M.2.
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to the total site workforces would range from 86 person-rem at NTS to 333 person-rem at Hanford. The risks
and numbers of fatal cancers among the different workers from 10 years of operation are included in
Table 4.3.1.9-2. Dose to individual workers would be kept low by instituting badged monitoring and ALARA
programs and also workers rotations. As a result of the implementation of these mitigation measures, the actual
number of fatal cancers calculated would be lower for the operation of this facility.

Hazardous Chemical Impacts. The hazardous chemical impacts from normal operation of the pit
disassembly/conversion facility at several sites are presented in Table 4.3.1.9-3. Included are the impacts due
only to operation of the pit disassembly/conversion facility and the site’s total hazardous chemical impact. The
total site impacts are provided to demonstrate the estimated level of health effects expected and the risk of cancer
due to the total chemical exposures on each site. All supporting impact analyses are provided in Section M.3.

The HI to the MEI of the public due to the pit disassembly/conversion facility operation ranges from 4.0x10°
at NTS to 1.6x10°# at ORR. The cancer risk from hazardous chemicals to the MEI from the pit
disassembly/conversion facility operation is zero (because no carcinogens are released from the hazardous
chemicals used) at all sites. The HI to the onsite worker from the facility operation ranges from 2.6x10°* at NTS
and Pantex to 5.3x10* at ORR, and the cancer risk from the facility operation to the onsite worker is zero
(because no carcinogens are released from the hazardous chemicals used) at all sites. .

Facility Accidents. A set of potential accidents for the pit disassembly/conversion facility has been postulated
for which there may be releases of Pu that may impact onsite workers and the offsite population. The accident
consequences and risks to a worker located 1,000 m (3,280 ft) from the accident release point, the maximum
offsite individual located at the site boundary, and the population located within 80 km (50 mi) of the accident
release point are summarized in Tables 4.3.1.9-4 through 4.3.1.9-9 for the sites analyzed (Hanford, NTS, INEL,
Pantex, ORR, and SRS). In the event that the site boundary is less than 1,000 m (3,280 ft) from the accident
release point, the worker is placed at the site boundary. For the set of accidents analyzed at each site, the
maximum number of cancer fatalities in the population within 80 km (50 mi) would be 2.2 at ORR for the
oxyacetylene explosion in a process cell accident scenario with a probability of 1.0x10°7 per year. The
corresponding 10-year facility lifetime risk from the same accident scenario for the population, maximum
offsite individual, and worker at 1,000 m (3,280 ft), would be 2.2x10°, 1.4x10°8, and 1.1x10°8, respectively.
The maximum population 10-year facility lifetime risk would be 1.7x10™ (that is, one fatality in about 60,000
years) at ORR for the fire on the loading dock accident scenario with a probability of 5 .0x10™4 per year, The
corresponding maximum offsite individual and worker 10 year facility lifetime risks would be 9.3x10”7 and
7.5x10°7, respectively. Section M.5 presents additional facility accident data and summary descriptions of the
accident scenarios identified in Tables 4.3.1.9-4 through 4.3.1.9-9.

The location of workstations, number of workers, personnel protective features, engineered safety features, and
other design details affect the extent of worker exposures to accidents. Certain accidents such as fires,
explosions, and criticality could cause fatalities to workers close to the accident. Prior to construction and
operation of a new facility, DOE Orders require detailed safety analyses to assure that facility designs and
operating procedures limit the number of workers in hazardous areas and minimize risk of injury or fatality in
the event of an accident,

Aircraft Crash. The probability of an aircraft crash into a new disposition facility at Pantex will depend upon its
specific location relative to the airport and airplane traffic patterns. In the future, there is a possibility that air
traffic patterns may change and cause a change in the probability of a crash into a specific facility. [Text deleted.]
Admission of aircraft crash accidents for this PEIS is contained in Appendix R.

An indication of the magnitude to the impacts of an aircraft crash into a disposition facility is given by the
earthquake scenario. The earthquake and aircraft crash scenarios are similar in that they both result in major
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structural damage and the release of Pu directly to the environment. They differ in that an earthquake induced
fire is based on limited combustible materials while the aircraft crash has the potential for a major fuel related
fire. Also, the earthquake has the potential for damage and release of hazardous materials throughout the facility
while the aircraft crash may only damage and release hazardous materials in the vicinity of the point of impact.
In both scenarios, the involved workers located within the facility could receive serious or fatal injuries.
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